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DECLARATION UNDER ROLE 1.131 



I r David L, Wisz, state as follows; 

1) I i! patent in R strati o No 16.350 s im< epresen I n 
UNITED TECHNOLOGIES CORPORATION, of Hartford, Connecticut 06101, U.S.A in the 
above-referenced application, and responsible for its preparation and filing. 

2) I have reviewed the disclosure documents and correspondence with the client 
concerning the above-refercnccd application in preparing this Declaration. 

3) The invention disclosure was prepared by the inventors on a date before the effective 
LM Si lid - ,< , ''<A<C 7 to Huang which claims a filing dai of Septentbe? > 2(K)3 
Exhibit A attached to this Declaration is a copy of an invention disclosure document that was 

i Het v > v ^ 200 The aure { ention disci e document *as 

been signed by two of the inventors Daniel Sabatt.no and Louis J. Spadaccira adjacent the figures. 
Two persons have also witnessed the signature and understood tht inventive < oi cept ; hat t n e 
l\i r " .ii \ i\l the daks on the drawings included in the disclosure form nave 
been redacted, but 1 have looked at these dates and all of the dales are prior to September 8, 2003. 



nformed of the d 



UNITED TECHNOLOGIES CORPORATION 



>1 di 



to the inventors for review on November 7. 2003. An updated. draft with revisions suggested by the 

' si' er review on November i 003 c ss < t s d deel 

were signed by the inventors on January 8, 2004 and January 2, 2004, respectively. Diligence was 

iii \ < preparatii id ig of th pp ication, Th ect ap < 

filed on January 20, 2004. 

5} With regard to the 325 F temperature limit, communications with the inventors has 
indicated tha e known fu I e peratui limit as operatic bov« ? \ teb 325 

produce coking fhis us crsiuro i rth hed pai mipl 2 ol he p icatio I 
recites "the optimized high temperature ester*teased oil combined vmh 
temperature thermal retention capabilities permits associated components to operate above the 
conventional 32^ F temperature inrct." [Kmphusts added.] 

I hereby declare that all statements made herein of my own knowledge are true and that all- 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under 18 U.5.C. 1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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{nte fi ra l^fS.U,,andJ raft Thermal Management Syste vith an op timal-ester 
based oil * — — ~~~ 

Inventors: Louis J. Spadaccini, Daniel R. Sahatino 

BACKGROUND 

H I owtothecombusto is a heat si E rv t } e » P a 

1 » ' - - "~ perature -iim.t ibme ur.-cic o s rsi j 

tss r ov ITiisrae d removes heat from rh< e hus reduces 

engine efficiency as well as mtroau~?s nor.aUe-ght tho o* ar . < 

INVENTION 



The Pud Sia&iii nation Unit (FSU), allows the fuel to remain stable at much higher temperatures 
* th 3Ut cok he foe , cnab in g higher temperature loads to reject their heat to 

the lud - Jt ■ . • e< P Vit , ^ heat *ink {maximum operating xTpc , , - increased by 
the FSU, the cooled components must also be able to survive at higher temperatures. In this 
embodiment this is accomplished by coupling the FSU with a high-temperature lubrication oil (e.g. 
Y n 0 al 5 allows components to reject heat exclusively to the fuel and survive. 

on v d&t n xl weight and performance penalty of air/liquid heat 
exchangers as well as improves engine performance by capturing waste heat in the engine cycle. 

Figure 1 shows a traditional TMS schematic for a geared turbofan that rejects heat from various 
heat loads, including main bearing and fan drive gear system, to the fuel." In this case, the heat, to be 
rejected is greater than the capacity of the fuel and therefore requires additional cooling via heat 
exchangers that reject heat to the engine fan by-pass duct.. 



Figure : s . scr i u ,c f« r m cx mple TMS design thai includes a- I St ' t 0 a! ov. r f d ■ - 

excei d - -rad iiona t ma t >mperatures Potentially, no additional air heal ex< anc >, • ,~ 

1 L s ^ 5 mponenl can be reject 

oraei to uuuze the mperature fuel hear sink, the he ids n « j j 

s - j . r<- 1 ' r« - , POwn 

rigure 2) to exceed current oil temperature limns and achieve a temoeratrii h-.oh "^o'^h ' 
c + vSt 1 ^ - ^ 1 ^ f ° - ^ v oc< tjnn i ihe ^asra! a T e'v nr- ,X . o 

w o , ^ s , ^ ^ ; 

\ exenang - or down ream >i the h air fuel pu^r cn:n u Mac, 
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Figure 2: Example Thermal management system for a 
geared turbofim engine employing an FSU. 
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